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(57) [Abstract] 
[Constitution] 

Respectively as 1 mole % or more constituent sugar including 
arabinose , galactose , glucose , rhamnose , galacturonic acid 
and glucuronic acid , radiation protection agent . which 
designates polysaccharide and said polysaccharide where 
molecular weight is 5 X 10<sup>4 </sup>~lX 10<sup>6 
</sup> as active ingredient 

[Effects)] 

It possesses action which improves hematopoiesis 
performance, useful novel polysaccharide isoffered as 
radiation protection agent . 



[Claim(s)] 
[Claim 1] 

Respectively as 1 mole % or more constituent sugar including 
arabinose , galactose , glucose , rhamnose , galacturonic acid 
and glucuronic acid , polysaccharide . where molecular 
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weight is 5 X 10<sup>4 </sup>-lX 10<sup>6 </sup> 
[Claim 2] 

Furthermore, mannose , fucose , 2- methyl fucose , xylose and 
2 -methyl xylose polysaccharide . which is stated in the Claim 
1 which it includes as constituent sugar 

[Claim 3] 

mole ratio of constituent sugar , polysaccharide . which is 
stated in Claim 2 whichis a arabinose 10.0-30.0, galactose 
10.0-30.0, mannose 0.5-4.0, glucose 2.5-15.0, rhamnose 
7.0-18.0, galacturonic acid 17.0-47.0, glucuronic acid 
3.0-1 1.0, fucose 0.5-2.5, 2 -methyl fucose 0.01-0.6, xylose 
0.2-2.0, 2- methyl xylose 0.3 or less 

[Claim 4] 

mole ratio of constituent sugar , arabinose approximately 
13.0, galactose approximately 12.1, mannose approximately 
1.8, glucose approximately 3.8, rhamnose approximately 15.0, 
galacturonic acid approximately 46.0, glucuronic acid 
approximately 5.6, fiicose approximately 0. 8 and 2 -methyl 
fucose approximately 0.4, xylose approximately 1. 3 and 2 
-methyl xylose with approximately 0.2, polysaccharide . 
which is stated in Claim 3 where molecular weight is 
approximately 2.6 X 10<sup>5 </sup> 

[Claim 5] 

mole ratio of constituent sugar , arabinose approximately 
29.3, galactose approximately 22.8, mannose approximately 
0.8, glucose approximately 5.8, rhamnose approximately 14.7, 
galacturonic acid approximately 20.4, glucuronic acid 
approximately 3.4, fucose approximately 1. 2 and 2 -methyl 
fucose approximately 0.03, xylose approximately 1. 3 and 2 
-methyl xylose with approximately 0.2, polysaccharide . 
which is stated in Claim 3 where molecular weight is 
approximately 8.8 X 10<sup>5 </sup> 

[Claim 6] 

mole ratio of constituent sugar , arabinose approximately 
20.3, galactose approximately 28.5, mannose approximately 
2.8, glucose approximately 7.7, rhamnose approximately 7.7, 
galacturonic acid approximately 19.5, glucuronic acid 
approximately 10.9, fucose approximately 1. 5 and 2 -methyl 
fucose approximately 0.02, xylose approximately 1. 0 and 2 
-methyl xylose with approximately 0.02, polysaccharide . 
which is stated in Claim 3 where molecular weight is 
approximately 8.8 X 10<sup>4 </sup> 

[Claim 7] 

Furthermore, mannose , fucose , xylose and 2 -methyl xylose 
polysaccharide . which is stated in the Claim 1 which it 
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includes as constituent sugar 
[Claim 8] 

mole ratio of constituent sugar , polysaccharide . which is 
stated in Claim 7 whichis a arabinose 10.0-30.0, galactose 
10.0-30.0, mannose 0.5-4.0, glucose 2.5-15.0, rhamnose 
7.0-18.0, galacturonic acid 17.0-47.0, glucuronic acid 
3.0-1 1.0, fucose 0.5-2.5, xylose 0.2-2.0, 2- methyl xylose 
0.3 or less 

[Claim 9] 

mole ratio of constituent sugar , arabinose approximately 
24.7, galactose approximately 19.4, mannose approximately 

I. 4, glucose approximately 3.3, rhamnose approximately 17.7, 
galacturonic acid approximately 23.0, glucuronic acid 
approximately 8.8, fucose approximately 1.2, xylose 
approximately 0. 4 and 2 -methyl xylose withapproximately 
0.01 or less, polysaccharide . which is stated in Claim 8 where 
molecular weight is approximately 8.6 X 10<sup>5 </sup> 

[Claim 10] 

mole ratio of constituent sugar , arabinose approximately 
22.1, galactose approximately 17.9, mannose approximately 
3.2, glucose approximately 14.4, rhamnose approximately 

I I. 2, galacturonic acid approximately 18.1, glucuronic acid 
approximately 9.6, fucose approximately 1.9, xylose 
approximately 1. 6 and 2 -methyl xylose withapproximately 
0.01 or less, polysaccharide . which is stated in Claim 8 where 
molecular weight is approximately 8.6 X 10<sup>5 </sup> 

[Claim 11] 

As constituent sugar bonding mode , 1 and 2 bond rhamnose , 
1, 2, 4 branches rhamnose , end arabino furanose ,1,5 
connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 
polysaccharide . which is stated in any one claim of Claim 1 
-10 which 1 and 4 -bond galacturonic acid isincluded 

[Claim 12] 

radiation protection agent . which contains polysaccharide 
which is stated in any one claim of the Claim 1 -1 1 as active 
ingredient 

[Claim 13] 

radiation protection agent . which contains extract of Japanese 
angelica root as active ingredient 

[Claim 14] 

radiation protection agent . which is stated in Claim 13 where 
extract of Japanese angelica root is hot water extraction 
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[if** 16] 

Specification 

inmonrnftwiii 

[0001] 
[0002] 

[ft*<Z)ftffi] 

AXteltttfcS. ESlcjsit4telt^(X ML 
fcit«tt»«( r «)©« JH»K**tt»ll0> 

[0003] 

l*III|U**a)tt»«S*Bi-r*t*fiLT<* 
10Gy(^U-f )BlTa>«*a)*B| - CI*. ^WK 



[Claim 15] 

radiation protection agent . which is stated in Claim 13 which 
is a polysaccharide of water-soluble where active ingredient is 
acquired from hot water extraction extract of Japanese 
angelica root 

[Claim 16] 

radiation protection agent . which is stated in Claim 1 3 which 
is a water insoluble polysaccharide where the active 
ingredient is acquired from hot water extraction extract of 
Japanese angelica root 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards application as radiation protection agent 
of novel polysaccharide and said polysaccharide which with 
radiation exposure possess useful hematopoiesis functional 
improving action in treatment and prevention of disorder . 

[0002] 

[Prior Art] 

radiation which accompanies technical revolution of recent 
years, in artificial radioactivity nuclear specie , medicine from 
nuclear power plant (X-ray , ;ga -ray , neutron beam , 
isotope ), is observed hazard of exposure of the radiation with 
such as utilization of radiation (;ga -ray ) in industry 
♦agriculture etc the global as problem on environmental 
problem , medicine . 

[0003] 

When organism exposure it does radiation of large scale , 
namely when radiation of large scale passes in-vivo , disorder 
of living tissue occurs. 

Especially, when in broad range which includes whole body 
or abdomen ,radiation of large scale exposure is done with 
short time theconsecutive syndrome which pathopoiesis is 
done is called acute radiation syndrome . 

disease appears respective disease of target organ being 
addedaccording to dose . 

Because with exposure of dose of 1 0 Gy (grey ) or less, as for 
the target organ it is a bone marrow , with hypoleukocytemia 
haemorrhage tendency etc appears with the infection , 
thrombocytopenia , are times which do not administer 
appropriate treatment and with to diereach. 
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jg(c v ioGy ia±o*»-eii. itwmmuL 

[0004] 
[0005] 

Xtttt* ttlTOIStt»fcLT*JBT?fc«. 
[0006] 

fee*. a»A^f»&*ifc»a*«M*^j4i/h 



[0007] 



Furthermore, as with radiation sickness of 1 0 Gy or more, 
bone marrow disorder becomeshigh-level, dose increases, also 
digestive organ disorder joining, disease more becomes severe 
ones. 

[0004] 

On one hand, accommodation of patient to sterile room, 
dosage and component transfusion or other treatment method 
of antibiotic are taken in these disease , butthese are not 
deterministic treatment method , with radiation exposure 
protection is done developmentof drug , clogging radiation 
protection agent which is desired organism from detrimental 
effect to organism . 

Until recently, compound , cyanide compound , amine , 
hormone , chelating agent etc which possesses mercapto 
group as possesses radiation protection activity , is informed, 
but the;be - (1 & 3) -glucan , glucomannan only is known 
with, asfor those which possess action which improves blood 
platelet formation hematopoiesis performance which 
decreases in addition by radiation exposure is notknown as 
possesses radiation protection activity with polysaccharide . 

[0005] 

[Problems to be Solved by the Invention] 

this invention designates that novel polysaccharide which 
possesses radiation protection activity isoffered as objective . 

Aforementioned sort, with acute radiation syndrome , it can 
recognize bone marrow disorder , it isknown widely that 
control of hematopoiesis function which includes 
thedifferentiation multiplication of erythrocyte (leukocyte , 
blood platelet etc) in remarkable occurs. 

Therefore, as for drug which possesses action which improves 
this hematopoiesis performance, it is useful as radiation 
protection agent . 

[0006] 

Then, this inventor etc in order that it starts to be to look at 
pharmaceutical which possesses action which improves 
hematopoiesis performance result of diligent research, 
discovering fact that it possesses action where the novel 
polysaccharide which is acquired from Japanese angelica root 
improves blood platelet formation hematopoiesis 
performance, this invention reached to completion. 

[0007] 

[Means to Solve the Problems] 

this invention includes invention below. 

Respectively as 1 mole % or more constituent sugar including 
(1) arabinose , galactose , glucose , rhamnose , galacturonic 
acid and glucuronic acid , the polysaccharide . where 
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[0009] 

(4) «jMl©*;utfctf. 7^fcf/-x& 13.0, 
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[0010] 
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[0011] 

(6)»S»©*;Utt6^ 7^e/-x» 20.3,** 
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molecular weight is 5 X 10<sup>4 </sup>-lX 10<sup>6 
</sup> 

(2) Furthermore, mannose , fucose , 2- methyl fucose , xylose 
and 2 -methyl xylose polysaccharide . which is stated 
inaforementioned (1) which it includes as constituent sugar 

[0008] 

mole ratio of (3) constituent sugar , polysaccharide . which is 
stated in theaforementioned (2) which is a arabinose 
10.0-30.0, galactose 10.0-30.0, mannose 0.5-4.0, glucose 
2.5-15.0, rhamnose 7.0-18.0, galacturonic acid 17.0-47.0, 
glucuronic acid 3.0-1 1.0, fucose 0.5-2.5, 2 -methyl fucose 
0.01-0.6, xylose 0.2-2.0, 2- methyl xylose 0.3 or less 

[0009] 

mole ratio of (4) constituent sugar , arabinose approximately 
13.0, galactose approximately 12.1, mannose approximately 
1.8, glucose approximately 3.8, rhamnose approximately 15.0, 
galacturonic acid approximately 46.0, glucuronic acid 
approximately 5.6, rucose approximately 0. 8 and 2 -methyl 
fucose approximately 0.4, xylose approximately 1. 3 and 2 
-methyl xylose with approximately 0.2, polysaccharide . 
which is stated in aforementioned (3) where molecular weight 
isapproximateiy 2.6 X 10<sup>5 </sup> 

[0010] 

mole ratio of (5) constituent sugar , arabinose approximately 
29.3, galactose approximately 22.8, mannose approximately 
0.8, glucose approximately 5.8, rhamnose approximately 14.7, 
galacturonic acid approximately 20.4, glucuronic acid 
approximately 3.4, fucose approximately 1. 2 and 2 -methyl 
rucose approximately 0.03, xylose approximately 1. 3 and 2 
-methyl xylose with approximately 0.2, polysaccharide . 
which is stated in aforementioned (3) where molecular weight 
isapproximateiy 8.8 X 10<sup>5 </sup> 

[0011] 

mole ratio of (6) constituent sugar , arabinose approximately 
20.3, galactose approximately 28.5, mannose approximately 
2.8, glucose approximately 7.7, rhamnose approximately 7.7, 
galacturonic acid approximately 19.5, glucuronic acid 
approximately 10.9, rucose approximately 1. 5 and 2 -methyl 
fucose approximately 0.02, xylose approximately 1. 0 and 2 
-methyl xylose with approximately 0.02, polysaccharide . 
which is stated in aforementioned (3) where molecular weight 
isapproximateiy 8.8 X 10<sup>4 </sup> 

(7) Furthermore, mannose , fucose , xylose and 2 -methyl 
xylose polysaccharide . which is stated inaforementioned (1) 
which it includes as constituent sugar 

[0012] 
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(9) ««S0> : E;HtA<, 75tV-Xft 24.7, X 
^h-Xft 19.4.7W-Xft 1.4.-Sf;H3-X 
ft 3.3. : 5A>'-Xft 17.7.#7^a^»fi 
23.0.?;U?P>&ft 8.8, ?ZJ-Xft 1.2, *v 
P-Xft 0.4, 2->fJ^vP-Xl!l 0.01 

tt^fttfft 8.6 x 10 s -Cfc*lttB(8)(cB« 



[0014] 

(lo^Jdtftco^utttf, T^fcV-xft 22.1, ii 
^h-xft 17.9, 7>y-xft 3.2, ?;uzi-x 

ft 14.4.7Ay-Xfi 11.2,*^^VP>»ft 

i8.i,?;u£p>Hft 9.6,^3-xft 1.9, +v 

P-Xft 1.6,2-^U+vP-Xft 0.01 &lT 
X\ tf^fitfft 8.6 x 10 5 T*fc6fllSS(8)lCfEt£ 



[0015] 

(u)mfSLmm^w^tLx. 1,2 &^Ay- 

X, 1,2,4 »tt^A/-X, *«77tfy^/- 
X, 1,5 ^T^tV^Z-X, 1,3,5 #tt77tf 

/^7/-x. *s^^h-x, 1,6 msx^h 

-X, l,4g^*7^h-X, 1,4,6 

x. **S?;ua-x. *«#^^^/p>Kai; 
i,4 tt£#^;/o>»£*fcHB(iMio)0>i* 
r*uW=E«0>*M*. 

[0016] 

(12) WB(lHn)<Dt^*iAM=E«<D^«** 

(13) a»o>aia***»i«»fcLT**-r*tt 

(14) SJ§(7)ttai^A<^*ttttlx^XT*fc§BtI 
B(13)l=E«©ttltlM«l«. 

[0017] 

(15) *»«»4«a»fl)»*ttajx*xfr&» 

6ti«*W»ttO)*«»-Cfc*WE(l3)lcBK 



mole ratio of (8) constituent sugar , polysaccharide . which is 
stated in theaforementioned (7) which is a arabinose 
10.0-30.0, galactose 10.0-30.0, mannose 0.5-4.0, glucose 
2.5-15.0, rhamnose 7.0-18.0, galacturonic acid 17.0-47.0, 
glucuronic acid 3.0-1 1 .0, focose 0.5-2.5, xylose 0.2-2.0, 2- 
methyl xylose 0.3 or less 

[0013] 

mole ratio of (9) constituent sugar , arabinose approximately 
24.7, galactose approximately 19.4, mannose approximately 

I. 4, glucose approximately 3.3, rhamnose approximately 17.7, 
galacturonic acid approximately 23.0, glucuronic acid 
approximately 8.8, fucose approximately 1.2, xylose 
approximately 0. 4 and 2 -methyl xylose withapproximately 
0.01 or less, polysaccharide . which is stated in 
theaforementioned (8) where molecular weight is 
approximately 8.6 X 10<sup>5 </sup> 

[0014] 

mole ratio of (10) constituent sugar , arabinose approximately 
22.1, galactose approximately 17.9, mannose approximately 
3.2, glucose approximately 14.4, rhamnose approximately 

I I . 2, galacturonic acid approximately 18.1, glucuronic acid 
approximately 9.6, fucose approximately 1.9, xylose 
approximately 1. 6 and 2 -methyl xylose withapproximately 

0. 01 or less, polysaccharide . which is stated in 
theaforementioned (8) where molecular weight is 
approximately 8.6 X 10<sup>5 </sup> 

[0015] 

As (1 1) constituent sugar bonding mode , 1 and 2 bond 
rhamnose , 1, 2, 4 branches rhamnose , end arabino furanose , 

1, 5 connection arabino furanose , 1, 3, 5 min * arabino 
furanose , end galactose , 1,6-bond galactose , 1,4-bond 
galactose , 1, 4, 6 branches galactose , end glucose , end 
galacturonic acid and thedescription above which 1 and 4 
-bond galacturonic acid is included (1) - polysaccharide . 
which is stated in any of (10) 

[0016] 

(12) description above (1) - radiation protection agent . which 
contains polysaccharide which isstated in any of (1 1) as active 
ingredient 

radiation protection agent . which contains extract of (13) 
Japanese angelica root as active ingredient 

radiation protection agent . which is stated in aforementioned 

(13) where extract of(14) Japanese angelica root is hot water 
extraction extract 

[0017] 

radiation protection agent . which is stated in aforementioned 
(13) which is a polysaccharide of water-soluble where (15) 
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[0018] 

<*ffca<ki2tf>6;K5o 



*©{6ifi****«*U 10-20 te»gfi©;k 



*#»*u. aaiicfefcor ii^B#ttaiA<» 

[0019] 



S«f IdKLTtt, 5S*XlilSSi*l-»L 2-5 B 

LTIi,DEAE--fe7rP— X(Sepharose) CL-6B 

A. ttfc*y5A*©*»«), Hi£14*i§ 
cos %ju*-c0IHft. o.o5 ^ ju*t? 

©•>a^»Sf)A<*lf6tl4. 
[0020] 

*«a©**{t££(c||fS-r*lc(±. f 

(*0Qi:LTI±,-te:7yP— X CL-6B. -tr^rP- 
X CL-4B ft<*lf 6*1, *lt»il/Cli*tttt* 
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active ingredient is acquired from hot water extraction extract 
of Japanese angelica root 

radiation protection agent . which is stated in aforementioned 
(13) which is a water insoluble polysaccharide where (16) 
active ingredient is acquired from hot water extraction extract 
of Japanese angelica root 

[0018] 

polysaccharide of this invention has had aforementioned 
property , as for theannouncement regarding polysaccharide a 
this way from fact that youhave not done completely, 
polysaccharide of this invention is recognized when itis a 
novel polysaccharide . 

It can acquire polysaccharide of this invention , for example 
following way. 

First, Angelica acutiloba Kitagawa of Umbelliferae which is a 
Japanese angelica root , field plant or inaddition fragmenting 
it does closely related plant , extracts with aqueous solvent of 
10 -20 volumes extent , filters extracted liquid and centrifugal 
separation it does filtrate which isacquired, lyophilizing does 
supernatant and obtains dried matter . 

Water and especially purified water are desirable as aqueous 
solvent which isused for extraction, at time of heat extraction 
is desirable attime of extraction. 

[0019] 

It melts this dried matter in acetone , methanol , ethanol or 
other organic solvent , when depending, reflux afterdoing, 
centrifugal separation doing, precipitate which excludes lipid 
component it melts in purified water , furthermore does 
dialysis , lyophilizing does non- dialysate and obtains fraction 
roughly. 

In case of dialysis ,2-5 day extent it should have done 
vis-a-vis the running water or purified water . 

fraction which next, is acquired furthermore is refined 
roughly with ion exchange chromatography etc. 

As embodiment of carrier of ion exchange chromatography , 
you can list DEAE-Sepharose (Sepharose ) CL-6B, etc water 
and dilute inorganic saline solution (for example sodium 
chloride , potassium chloride or other aqueous solution ), you 
can list weak acidity aqueous solution (oxalic acid etc to 
acetic acid , 0.05 mole to for example 0.05mole ) as aqueous 
solvent which is used for liquation. 

[0020] 

In addition, polysaccharide of this invention furthermore is 
refined, if the gel filtration method together should have been 
done, can list Sepharose CL-6B, Sepharose CL-4B as 
embodiment of carrier , uses inorganic saline solution etc as 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995113001A 



1995-5-2 



7TtV-X, jfrtb—X* ^A/ 
-X. P>KRtf^U£P:>g!£, 
1 *;u%H±«iSII*LT*fcti©-cfc4 

[0021] 

4*(lVE)t»4Lr*3Et«l*B»6*La 
[0022] 

*«wa»»#a>tt»lli»iiafcLTa)*» 

*t«0>S*l=J:yj|«:*4<.a*rtAl? 1 @ 
5(M00mg£ 1 0 1-3 [sKDMSL fcSlMt 1 @ 

10-20mg * 1 B 1-3 @©imr&«* iBrtwa 
2-i5g^i a 1-3 0a>rtBa4<aa-efc*o 

[0023] 



eluting liquid . 

polysaccharide of this invention which is acquired like above, 
arabinose , galactose , glucose , rhamnose , galacturonic acid 
and the glucuronic acid , is something which it includes 
respectively as 1 mole % or more constituent sugar , 
butfurthermore it is possible to include mannose , fucose , 2- 
methyl fucose , xylose , 2- methyl xylose , as constituent 
sugar inaddition, in addition, [apioosu ] etc to include it is 
possible as the trace amount constituent sugar . 

[0021] 

polysaccharide of this invention and extract of Japanese 
angelica root have hematopoiesis functional improving action 
which is superior, are used for treatment and the prevention of 
disorder with radiation exposure as radiation protection 
agent . 

extract of Japanese angelica root which is a active ingredient 
of radiation protection agent of this invention isused, as 
configuration natural medicine of for a long time Chinese 
herbal medicine formulation safety is established. 

Namely, prescribing limit dose (15 g/animals ) to ddYWistar 
mouse with oral ,death example is not recognized. 

Being something where also polysaccharide of this invention 
is acquired from the extract of Japanese angelica root , it is 
thought that safety is high in sameway. 

[0022] 

As for effective dose as radiation protection agent of 
polysaccharide of this invention , different ,one time 
50-100mg oral administration , or one time 10-20mg of 1 
day 1 -thrice vein injection , intramuscular injection of 1 day 
1 -thrice issuitable with normal adult with age , body weight , 
disease of patient or extent of radiation exposure . 

In addition, when extract of hot water extraction extract or 
other Japanese angelica root is used as active ingredient , the 
one time 2-1 5g oral administration of 1 day 1 -thrice is 
suitable with normal adult . 

[0023] 

In addition, when it uses polysaccharide etc of this invention , 
as radiation protection agent following to conventional 
method of formulation production method including vehicle , 
auxiliary agent etc which isused for conventional formulation 
for polysaccharide etc of this invention , it is possible alsoto 
use as injectable , powder , fine granule , granule , tablets , 
capsules and syrup or other formulation . 

Because of oral dosage formulation is possible to tablets , 
pill , capsules , powder , granule etc making useof vehicle , 
for example starch , lactose , sucrose , mannitol , 
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[0024] 

c©«© WHlzli. «fittER»«©ftl^ 
5LliXT7'J>»T4f*$^A % 5*y Mfci«- 
HJ^A % *;U**©tMWH. ^rXHJ>. $£S 

A, h^io^vf^, -t?W/*©!3* 
[0025] 

tfu>yya— tfyx^ui/yya— 
c©«©«s©»** ««**ifca*tffl 

[0026] 

m 



BIT. S*«lc*y**W*JMtttirttW-r« 



(£1601 1) 

s»(Sift**)5oog£ io 'j«vHu©«8*tffl 
itfc. 

aula. »tf 7 y vh*©««*fciBLvcH« 
©*aic*yjHi: % jBcatasttftfc. 

cty , fSJTKttttX^X 251.78g JSfco 
C©&7K»d±X*X£ 3 y?HU©J<*</-JUe 



carboxymethyl cellulose etc of at least one kind . 
[0024] 

for example magnesium stearate , sodium lauryl sulfate , talc 
or other lubricant , dextrin , crystalline cellulose , polyvinyl 
pyrrolidone , gum arabic , cornstarch , gelatin or other binder , 
[bareishiyodenpun ], carboxymethyl cellulose jpl I or other 
disintegrating agent can be used for other than as 
neededaforementioned vehicle , in formulation of this kind. 

[0025] 

In addition, as suspension , emulsion , syrup , elixir it is 
possible, is possible to these drug form ,to contain corrective , 
colorant to prescribe. 

As formulation for parenteral , mixing with suitable base , it 
can make the cream , ointment , poultice , injectable or 
suppository . 

injectable distilled water , physiological saline , dextrose 
aqueous solution , injectable vegetable oil , propylene glycol , 
polyethylene glycol etc can be used generally as diluent . 

Furthermore including according to need , as needed isotonic 
agent , solubilizer , stabilizer , antiseptic , anesthetic etc it is 
good. 

In addition, in case of drug form of this kind, it is desirable 
tomelt in injectable media which sterilization is done. 

[0026] 

[Working Example(s)] 

this invention is explained concretely below, with Working 
Example , but range of this invention is not something which 
is restricted because of this. 

(Working Example 1) 

It is rough separation of polysaccharide 

Japanese angelica root (Nara Prefecture product) 500 g until it 
becomes half , making use of the purified water of 10 liter it 
decocted, with stainless steel mesh it divided with into 
thedecoction liquid and residue due to filtration and 
centrifugal separation . 

It decocted residue , with similar method making use of 
purified water of 7 liter again, acquired decoction liquid and 
residue . 

hot water extraction extract 25 1 .78g was acquired by 
lyophilizing doing decoction liquid which itacquires together. 

this hot water extraction extract was divided into extracted 
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R^tt. ±ataigft«-r*cticj:y*a«r 

#27.21g£f#fco 



[0027] 

a» A^*ttH#). *a*f 

aa*tL-c»b*Lfc*a«tta)^y-;u 

ytt»«te«stt*ttWLfctg*. a«r«r©a 
k$ 5%*»t?. *a«tto^-/-*^*tt- 
aa»fcLT»&*ifc#afftt©>*/--;uT 

i§1±-**^f£<Z)*l£ffi<*Ii# 5.0mg/E£4 



[0028] 
(HSfcffl 2) 

tft»*200mil=&ff&* Ca>**£*-C¥1IHb 
Lfc DEAE--b^70— X CL-6B(C1* 

(Ccfcy^Lfco 



^^Alzqft^Lfcil^lZOlxT. 50mM NaCl 7K 
100mM NaCl 200mM NaCl *J§ 

&, 250mM NaCl 300mMNaCl ?K?§ 

JjL 2MNaCl **«-C««»Hl*-&fc. 



(2)300mM NaCl fr%&T'7%&£tltzW#$:i& 
«f»t;a|[«te«-r*C4:IZj:y. 300mM NaCl 
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liquid and residue 1 hour reflux later, by centrifugal 
separation doing making use of methanol of 3 liter , this 
operation thrice was repeated concerning residue . 

finally residue which is acquired in purified water after 
melting, with tap water 3 -day period , next dialysis was done 
with purified water 3 -day period , cellulose semipermeable 
membrane making use of (bis King supplied ). 

Non- dialysis characteristic methanol insolubility 
-water-soluble polysaccharide fraction 27.2 lg was acquired 
roughly by centrifugal separation doing non- dialysis 
characteristic fraction precipitationafter removing, by 
lyophilizing doing supernatant . 

[0027] 

residue before dialysis (methanol insolubility fraction ), 
roughly as polysaccharide fraction , precipitate of non- 
dialysis characteristic methanol insolubility -water-soluble 
non- dialysis characteristic methanol insolubility -water 
insoluble which itacquires roughly concerning polysaccharide 
fraction and methanol solubility fraction residue beforeresult 
and dialysis which examined radiation protection activity with 
mouse intraperitoneal administration (methanol insolubility 
fraction ) with3.8 mg /animals dosages under risk rate 5%, 
Non- dialysis characteristic methanol insolubility -water 
insoluble which it acquires roughly as polysaccharide fraction 
lO.Omg /animals dosage and precipitate of non- dialysis 
characteristic methanol insolubility -water-soluble with 
polysaccharide fraction 5.0mg /animals dosage under risk rate 
1%, blood platelet decrease was controled 
roughlysignificantly with (It prescribes physiological saline to 
control group ) irradiation , but with methanol solubility 
fraction you did notobserve control of blood platelet decrease. 

[0028] 

(Working Example 2 ) 

It refines with ion exchange chromatography and gel filtration 
chromatography of polysaccharide 

It added to DEAE-Sepharose CL-6B (Cl<sup>- </sup> type) 
column where water-soluble which is acquiredwith (1) 
Working Example 1 polysaccharide 2.0g in purified water 
200ml after melting, equilibration does this solution roughly 
with water, it removed by liquating unadsorbed fraction with 
purified water . 

sequential it liquated with 50 mM NaClaqueous solution , 
lOOmM NaClaqueous solution , 200mM NaClaqueous 
solution , 250mM NaClaqueous solution , 
300mMNaClaqueous solution , 2M NaClaqueous solution 
concerning fraction which adsorbsinto column . 

(2) fraction which is liquated with 300 mM NaClaqueous 
solution dialysis and by the lyophilizing doing, it acquired 
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[0029] 

mtltzZmftmft lOOmg £ 0.2M NaCI 
$ 3ml 0.2M NaCI *»«t?¥«ftL 

CL-6B A^AlcgsJjOU 0.2M 
NaCI *»*£JBl*T 5.2ml ro#BLfc. 



2.6-2.0X 10 5 (D^JStt^fcHtfatftfTft 
5.0 x 10 5 GLt(D*»tt*#fcB#£*fc. 



[0030] 

#*fi 2.6-2.0 x 10 5 CDMtttMIdta 

(*BB©*B*©)**fc(B*B*B#*& 
0)lR^:O.24%) o 



Asahi-Pak 

GS510+GS320 GPC A^AKJ:* 

hplc i=*y . *-0>*Bfre&*cfab<«BS 

*lfco 

[0031] 



(a) tttt:afe»lttt 

(b) #^fi:ft) 2.6 xiO 5 

75tf-/— 13.0 
12.1 

7>/-X:f!l 1.8 
y;U3-^:« 3.8 
7Ay- 15.0 
**9^>n>B:tSl 46.0 
y^P>B:tt 5.6 
^3— 0.8 
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300 mM NaCI liquation polysaccharide fraction (average 
yield :3.8% ) as radiation protection activity polysaccharide 
fraction . 

[0029] 

In 0.2 M NaClaqueous solution 3ml after melting, it added 
polysaccharide fraction lOOmg which it acquires to Sepharose 
CL-6Bcolumn which equilibration is done with 0.2 M 
NaClaqueous solution , fraction 5.2 ml each it did making use 
of 0.2 M NaClaqueous solution . 

colorimetry of sugar , uronic acid and ultraviolet absorption 
with 280 nm were measuredconcerning each eluate which it 
acquires, fraction which includes the polysaccharide of 
molecular weight 2.6-2.0X 10<sup>5 </sup> and fraction 
which includes polysaccharide above the molecular weight 
5. OX 10<sup>5 </sup> were acquired. 

[0030] 

polysaccharide (I ) of this invention was acquired (It is rough 
yield :0.24% from polysaccharide fraction ). To refine 
fraction which includes polysaccharide of molecular weight 
approximately 2.6 X 10<sup>5 </sup> fraction which 
includes polysaccharide of the molecular weight 2.6-2. OX 
10<sup>5 </sup> after dialysis , with similar method making 
use of Sepharose CL-6Bcolumn for second time, by dialysis , 
lyophilizing doing this fraction , refining radiation protection 
polysaccharide 

As for polysaccharide (I ) of this invention , it was verified 
with GPC column whichuses Asahi-Pa kG S510+GS320 that 
it is a single polysaccharide with HPLC . 

[0031] 

property of polysaccharide (I ) of this invention is shown 
below. 

(a ) properties :white fibrous 

(b ) molecular weight : approximately 2.6 X 10<sup>5</sup> 

(c ) constituent sugar and mole ratio 
arabinose : approximately 13. 0 
galactose : approximately 12. 1 
mannose : approximately 1. 8 
glucose : approximately 3. 8 
rhamnose : approximately 1 5. 0 
galacturonic acid : approximately 46. 0 
glucuronic acid : approximately 5. 6 
fucose : approximately 0. 8 
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2-^)iy^—X:^3 0.4 
*isO-Z.M 1.3 

i-tf-jif-i'n-xM 0.2 

(d)®mm&£&3t:\,28i£ : iJ±;-*. 1,2,4^ 

W&T=j\iJ?=bJ—^ 1,5 
T^tV^y-X, 1,3,5 ttteT^tV:?^/- 
X. Jfcigtf^h-X, 1,6 ^tf^l— X. 1,4 
H^tf^h-X. 1,4,6 #l8#7?h-X, 

7;uz>-x, *«**^^p>ssi; 1,4 

[0032] 

*tz. to**. 5.0 x 10 5 BLh® 

xcL^a^A^ffliM^tt^ftfts.exio 5 <D 
tt(*£Bjja)£!lH*(iii) )£#f=(»£tt(*Ii# 

A^t)COlR$:0.13%). 



*Hli©^i»:(in) l±. Asahi-Pak 
GS710+GS620 ^ffll^f: GPC *5AlC«kii 
HPLC iCcfcy. JH-©#»<tTffc*Zt4<ltB* 

[0033] 



(b)»^-*:$5j 8.6 x 10 s 

T7tV-X:|i] 24.7 
tf^h-Xrift 19.4 
VW-Xiifo 1.4 
$";U3-X:&) 3.3 
7Ay- X:H<| 17.7 
**^yP>i§:8j 23.0 

7;u$n>»:tt 8.8 

73-X:$t) 1.2 

*vP-X:g) 0.4 

2-^l>4r*>0-X:£| 0.01 

(dMSfiESS^«2e: 1 ,2 A/-X. 1,2,4 # 
tt^Ay-X, ^SST^tV^Z-X. 1,5 $S£ 
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2 -methyl fucose : approximately 0. 4 

xylose : approximately 1. 3 

2 -methyl xylose : approximately 0. 2 

(d ) constituent sugar bonding mode : 1 ,2 bond rhamnose , 1 , 
2, 4 branches rhamnose , end arabino furanose ,1,5 
connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 

1 and 4 -bond galacturonic acid areincluded. 

[0032] 

In addition, fraction which includes polysaccharide of 
molecular weight approximately 8.6 X 10<sup>5 </sup> 
fraction which includes polysaccharide above the molecular 
weight 5. OX 10<sup>5 </sup> after dialysis , with similar 
method making use of Sepharose CL-6Bcolumn for second 
time, was refined, refining radiation protection polysaccharide 
(polysaccharide of this invention (III ) ) was acquiredby 
dialysis , lyophilizing doing this fraction , (It is rough 
yield :0.1 3% from polysaccharide fraction ). 

As for polysaccharide (III ) of this invention , it was verified 
with GPC column whichuses Asahi-Pa kG S71CKGS620 that 
it is a single polysaccharide with HPLC . 

[0033] 

property of polysaccharide (III ) of this invention is shown 
below. 

(a ) properties :white fibrous 

(b ) molecular weight : approximately 8.6 X 10<sup>5</sup> 

(c ) constituent sugar and mole ratio 
arabinose : approximately 24. 7 
galactose : approximately 19. 4 
mannose : approximately 1. 4 
glucose : approximately 3. 3 
rhamnose : approximately 17. 7 
galacturonic acid : approximately 23. 0 
glucuronic acid : approximately 8. 8 
fucose : approximately 1. 2 

xylose : approximately 0. 4 

2 -methyl xylose : approximately 0.01 or less 

(d ) constituent sugar bonding mode :1,2 bond rhamnose , 1, 
2, 4 branches rhamnose , end arabino furanose ,1,5 
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75tv^/-x, 1,3,5 tt&T^tv^y- 

X. 1,6 *S£*7*h-X, 1,4 

jg£;tf^7h-X. 1,4,6 #«2r7*h-X, 3tc« 

(3)(l)IZfc^T 50mM NaCl *»#"e»ai**lfc 
50mM NaCl ?gtb^ffitt:li»(¥^i|X¥:3.86%) 



[0034] 

^bftf-£2§(*B# 200mg £ 0.2M NaCl 7K5§ 
» 2ml 0.2MNaCl *»50TC¥fHbL 

fciz^D-X CL-6B *5AlzasftlU 0.2M 
NaCl JBl*T 5.2ml fo^ILfc e 



2.0x 10 5 SL±«)*»{***fclI#*l»fc. 



[0035] 

r P— X CL-6B *5A^ ffll^T. fl^ fift 8.8 x 
10 5 <D*«{***fcH#«l«U C©B»* 

ii*ii*(*«wa)*«*(ii))«»fc(a*ii 

ftiI#**fea>Jfc*:OJ i%) 0 



*«Wa>**ft(II)li. Asahi-Pak 
GS71O+GS620 GPC rt^AlCctS 

hplc iccky, *-©*«*-efc*cfaOTtB* 

tltZo 

[0036] 

**wa>*ii»(n)a)ttiitaTic*-r. 



(a)tttt:SfeSIJttt 
0>)»**:tt 8.8 x 10 s 

(c)«*«atf*;utt 

7^tV— 29.3 
#5*K-*:|& 22.8 

W— 0.8 
?;Uzi-X:£j 5.8 
14.7 
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connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 
1 and 4 -bond galacturonic acid areincluded. 

fraction which is liquated with 50 mM NaClaqueous solution 
in (3) (1) dialysis andby lyophilizing doing, it acquired 50 
mM NaCl liquation polysaccharide fraction (average 
yield :3.86% ) as the radiation protection activity 
polysaccharide fraction . 

[0034] 

In 0.2 M NaClaqueous solution 2ml after melting, it added 
polysaccharide fraction 200mg which it acquires to Sepharose 
CL-6Bcolumn which equilibration is done with 0.2 M 
NaClaqueous solution , fraction 5.2 ml each it did making use 
of 0.2 M NaClaqueous solution . 

colorimetry of sugar , uronic acid and ultraviolet absorption 
with 280 nm were measuredconcerning each eluate which it 
acquires, fraction which includes the polysaccharide above 
molecular weight 2. OX 10<sup>5 <Jsup> was acquired. 

[0035] 

polysaccharide (II ) of this invention was acquired (It is rough 
yield :0.1 1% from polysaccharide fraction ). this fraction 
after dialysis , with similar method making use of the 
Sepharose CL-6Bcolumn for second time, to refine fraction 
which includes the polysaccharide of molecular weight 
approximately 8.8 X 10<sup>5 </sup>, by dialysis , 
lyophilizing doing the this fraction , refining radiation 
protection polysaccharide 

As for polysaccharide (II ) of this invention , it was verified 
with GPC column whichuses Asahi-Pa kG S710K3S620 that 
it is a single polysaccharide with HPLC . 

[0036] 

property of polysaccharide (II ) of this invention is shown 
below. 

(a ) properties :white fibrous 

(b ) molecular weight : approximately 8.8 X 10<sup>5</sup> 

(c ) constituent sugar and mole ratio 
arabinose : approximately 29. 3 
galactose : approximately 22. 8 
mannose : approximately 0. 8 
glucose : approximately 5. 8 
rhamnose : approximately 14. 7 
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IS'yWaismm 20.4 
3.4 

1.2 

2-*¥)\,?3— 0.03 

*i,a-x-.m 1.3 

2-^f/l,+vO-X^ 0.2 

(d)&fiESt$S£«3j:l,2$S£7A/-7.. 1,2,4# 

*ffi7z>\Z;?vJ-7>. 1,5 
TttSPvS-*. 1,3,5 ^ittTTtV^^^- 
7.. *a§#^h-7.. 1,6 m$ii ! 7<?\—Xs 1,4 
ISStf^h-*. 1,4,6 M&ii 1 ?^-*. 
y;ua-7.. ^aSW^^n^Kat; 1,4 m^ii 

(4)(l)lz3SHT 2M NaCl TK.iSifc^fgfcU^tl.f::® 

^-^siffsi/^^^ci-r^cticcfcy, 2M 

NaCl ^Hi#|gttii#(¥$^:4.83%)£j&lt 



[0037] 

®t>Mz$>m&m# 200mg £ 0.2M NaCl 
& 2ml 0.2M NaCl 7K;§;$T'¥8HbL 

fc-b^TP— X CL-6B a^AlZjSllDU 0.2M 
NaCl TKjgft^ffl^T 5.2ml ? OtfUUio 



SSt280nmT'(D^M-8i5l!Ri|X^jl!lSL, #?-ft 
10.0-3.0 x 10 s (D^SIftSStMIttStftf^i: 
25.0~l.0xl0 4 a>£8S<*£Sfcii#£#f=o 



[0038] 

»TM 10.0-3.0 x 10 5 0>£SS<*£#fcIi#£S 
CL-6B ^A^fflUT. tt^Slft 8.6 x 10 s 0>£ 

SS<*££tMi#£?ilKU C(Dil^S«T. at 
bCDlR^:0.56%). 



* % W <D 2 m <* (IV) It . Asahi-Pak 
GS710+GS620 &mi*tz GPC *J 7 -Me £ 4 

HPLcic.fcy, m-<D&mt*T-&zzttf&&z 

tltz, 
[0039] 
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galacturonic acid : approximately 20. 4 

glucuronic acid : approximately 3. 4 

rucose : approximately 1 . 2 

2 -methyl rucose : approximately 0. 03 

xylose : approximately 1. 3 

2 -methyl xylose : approximately 0. 2 

(d ) constituent sugar bonding mode :1,2 bond rhamnose , 1, 
2, 4 branches rhamnose , end arabino furanose ,1,5 
connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 
1 and 4 -bond galacturonic acid areincluded. 

fraction which is liquated with 2 M NaCIaqueous solution in 
(4) (1) dialysis and by lyophilizing doing, it acquired 2 M 
NaCl liquation polysaccharide fraction (average 
yield :4.83% ) as radiation protection activity polysaccharide 
fraction . 

[0037] 

In 0.2 M NaCIaqueous solution 2ml after melting, it added 
polysaccharide fraction 200mg which it acquires to Sepharose 
CL-6Bcolumn which equilibration is done with 0.2 M 
NaCIaqueous solution , fraction 5.2 ml each it did making use 
of 0.2 M NaCIaqueous solution . 

colorimetry of sugar , uronic acid and ultraviolet absorption 
with 280 nm were measuredconcerning each eluate which it 
acquires, fraction which includes the polysaccharide of 
molecular weight 10.0-3.0X 10<sup>5 </sup> and fraction 
which includes polysaccharide of molecular weight 
25.0-1. OX 10<sup>4 </sup> were acquired. 

[0038] 

polysaccharide (IV ) of this invention was acquired (It is 
rough yield :0.56% from polysaccharide fraction ). To refine 
fraction which includes polysaccharide of molecular weight 
approximately 8.6 X 10<sup>5 </sup> fraction which 
includes polysaccharide of the molecular weight 10.O-3.OX 
1 0<sup>5 </sup> after dialysis , with similar method making 
use of Sepharose CL-6Bcolumn for second time, by dialysis , 
lyophilizing doing this fraction , refining radiation protection 
polysaccharide 

As for polysaccharide (IV ) of this invention , it was verified 
with GPC column whichuses Asahi-Pa kG S710+GS620 that 
it is a single polysaccharide with HPLC . 

[0039] 
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*«w©*«ft(iv)©ttit*iaTi=*-r. 



(a)tttt:$*gfej§lttt 
(bJtt^Sift 8.6 x 10 s 

T^tV— X:^|22.1 

#5$h— 17.9 

-7>/-X:$ 3.2 

y;H3-X:JKj 14.4 

^A/-X:;& 11.2 

#5£yn>K:8) 18.1 

<f)l<?oym^ 9.6 

37:3— 1.9 

+*>D-X:& 1.6 

2-^;U*vD-X:$?) 0.01 KIT 

(d)ltl«^^«S:l,2^^Ay-X. 1,2,4# 
tt^A/-X, W&T^J^J-T*. 1,5 

T^tV^y-x, 1,3,5 »ttT5tv^y- 

X, *a8#5*r— X, 1,6 $S£#7*h- X. 1,4 
^tf^h-X, 1,4,6 #SW7*h-X.;fcai5 

^;uz»-x. MSiJi^ya^WLRif 1,4 Jg^tf 

[0040] 

*fc, ^* 25.0-1.0 x 10 4 0£SH*££frffii 
XCL-6B^A$ffl^-C, »^Ji»8.8x 10 4 0 

a*tt»i-*cfcKj:y, tisttJiiti&B&tt 

frb<DJ|X$:0.5l%) o 



**W0>£»f*(V)l4* Asahi-Pak 
GS510+GS320 £EL*fc GPC ^tAIC^S 
HPLC iCcty . »-0)*«ft-Cfc*Ct^ttB* 

[004 1] 

**w©*»*(V)a)ttit*iaTic*-r. 



(a) 14tt:£*lfeJt*ttt 

(b) »**:« 8.8 xio 4 



property of polysaccharide (TV ) of this invention is shown 
below. 

(a ) properties :brown fibrous 

(b ) molecular weight : approximately 8.6 X 10<sup>5</sup> 

(c ) constituent sugar and mole ratio 
arabinose : approximately 22. 1 
galactose : approximately 17. 9 
mannose : approximately 3. 2 
glucose : approximately 14. 4 
rhamnose : approximately 11.2 
galacturonic acid : approximately 18. 1 
glucuronic acid : approximately 9. 6 
fucose : approximately 1. 9 

xylose : approximately 1 . 6 

2 -methyl xylose : approximately 0.01 or less 

(d ) constituent sugar bonding mode :1,2 bond rhamnose , 1, 
2, 4 branches rhamnose , end arabino furanose ,1,5 
connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 
1 and 4 -bond galacturonic acid areincluded. 

[0040] 

polysaccharide (V ) of this invention was acquired (It is rough 
yield :0.51% from polysaccharide fraction ). In addition, to 
refine fraction which includes polysaccharide of molecular 
weight approximately 8.8 X 1 0<sup>4 </sup> fraction which 
includes polysaccharide of the molecular weight 25.0-1. OX 
10<sup>4 </sup> after dialysis , with similar method making 
use of Sepharose CL-6Bcolumn for second time, by dialysis , 
lyophilizing doing this fraction , refining radiation protection 
polysaccharide 

As for polysaccharide (V ) of this invention , it was verified 
with GPC column whichuses Asahi-Pa kG S5 1O+GS320 that 
it is a single polysaccharide with HPLC . 

[0041] 

property of polysaccharide (V ) of this invention is shown 
below. 

(a ) properties rbrown fibrous 

(b ) molecular weight : approximately 8.8 X 10<sup>4</sup> 
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T^tf /-X:ft 20.3 

2r5?h- X:£) 28.5 

■7W— X:&) 2.8 

?;U3-X:£) 7.7 

7 Ay— X:$J 7.7 

A'^yn^ifctt 19.5 

•7A^O>&:$*) 10.9 

73— X:& 1.5 

2-^)V7^—7.m 0.02 

*vD-X:i& 1.0 

2-^/U*S/P— X:& 0.02 

(d)«Uc»^^«S:l,2^^5Ay-X. 1,2,4# 
«£?A/-X. ■fc$7 J 5tV7 J 5,'-X, 1,5 
77tfy77/-X. 1,3,5 ^dSTTtV^^/- 
X, jfcSffitf^h-X. 1,6 SS^tf^h-X, 1,4 
&£m<7h-X. 1,4,6 ttfctf^h-X.fcJiB 

y;u3-x. fcigtf^yn^ltxtf 1,4 

[0042] 

3) 

(1) i» 

Jt)£ 4 ilft-<?8iAU 6 j§§S£-eSimm(Sg 
24± 1 deg C, Jig 60± 10%. 100%Srif*ia)T' 
mMfbUi(&fflB#¥*D<*«:30g)o 

1 *r- 5?Sfcy 10 ET-SWLfco 

*S(5 BE)(Dtt4>l^9S%x$y-;ui=S^L^: 

fl&lCli . 2 5*(20 E^T^Xfcffl^fc,, 
[0043] 

(2) X^SS»a^H^(D}g4 
-7^X£ 1 El* O, Pf 

otfcitfeJtffeJMavti. g§W^±lc 10 *^ 
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(c ) constituent sugar and mole ratio 
arabinose : approximately 20. 3 
galactose : approximately 28. 5 
mannose : approximately 2. 8 
glucose : approximately 7. 7 
rhamnose : approximately 7. 7 
galacturonic acid : approximately 19. 5 
glucuronic acid : approximately 10. 9 
fucose : approximately 1. 5 

2 -methyl fucose : approximately 0. 02 

xylose : approximately 1 . 0 

2 -methyl xylose : approximately 0. 02 

(d ) constituent sugar bonding mode :1,2 bond rhamnose , 1, 
2, 4 branches rhamnose , end arabino furanose ,1,5 
connection arabino furanose , 1, 3, 5 min * arabino furanose , 
end galactose , 1,6-bond galactose , 1,4-bond galactose ,1,4, 
6 branches galactose , end glucose , end galacturonic acid and 
1 and 4 -bond galacturonic acid areincluded. 

[0042] 

(Working Example 3) 

X-ray influence to mouse which was irradiated 

(1) animal 

In Pseudomonas aeruginosa it purchased normal mouse (ICR 
system, male ) which infection has notbeen done with 4 -week 
old , to 6 weeks old raised with breeding room (temperature 
24+/- 1 deg C, humidity 60+/- 10%, 100% fresh external air ) 
andtrained (When using average body weight :30g ). 

Per 1 * di breeding it did with 10 animals . 

In back of half (5 animals ), painting picric acid which was 
melted in95% ethanol with writing brush, labelling it did, 
made drug-administered group . 

mouse of 5 animals which do not have labelling was 
designated as the control group . 

mouse of 2 * di (20 animals ) was used to experiment . 

[0043] 

(2) X-ray lighting and dosage of drug 

mouse , 1 animals at a time you inserted in capsule which 
smallhole many was opened for breathing, on lighting table 
arranged 10 capsule in radial and it turned irradiated 
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X IS fig St 14 . 260kV , 15.5mA % 
0.3mmCu+0.5mmAI . g# 0.50Gy(^ 

U-f)0)^#T*5.5Gy(ll #l»)©£*IMt£fTO 



X-ray lighting irradiated 5.5 Gy (1 1 min ) whole body with 
condition of 260 kV , 15.5mA , 0.3mm Cu +0.5mm Al filter , 
each minute 0.50Gy (grey ). 



rtlC. *«B»4»I=I4 0.2~0.5ml omt* »BB 
[0044] 

(3)jfa/Jxffi<z>fta« 

XttiBAt 14 B»=,7^X©a»*»fflffl/\ 

(SysmexK-1000, XSBJflV^&aftttS)-? 
K&tt4S£»l!BS(#*10 EE)a>£«>*ft 

iS^S l ic**. 

[0045] 

[Si] 



After lighting ending, mouse was put out from capsule , 
insulin injectable syringe was used, after irradiating within 4 
min , in drug-administered group solvent (physiological 
saline )which is used for melting drug intraperitoneal injection 
was done in drug , control group of0.2 - 0.5 ml . 

[0044] 

Measurement of (3) blood platelet 

After X-ray lighting 14 day, it cut off neck portion of mouse 
with scissors for dissection, blood which jet is done 
itrecovered in plastic petri dish which inserted 
ethylenediamine tetraacetic acid *dipotassium salt of blood 
coagulation preventing agent . 

After several minutes of recovery, counting doing with multi 
item blood cell counting device (SysmexK-1000, Toa medical 
electron KK make),it sought number of platelets . 

It did presence or absence of difference of drug-administered 
group and control group (Each 10 animals ), with the T-test . 

There was a significant difference and (Validity) with judged 
when it is under risk rate 5%. 

Result is shown in Table 1 . 

[0045] 

[Table 1] 
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[0046] 

nmM2vmtitz*§£w<D&mmog£Wtm 

Srtr;ua-x lSSg&tfJVrTU^&T^v^ 

tTJSLTttg 7mm. M 190mg <7>te#j£ggi£ 

(D&mfr 30mg 3fj<#***lTt-*-5o 

[0047] 

(5§J6$ 5) 

MM 2 Tf»&hfc*«9J(D»ti{* lOg 
tPavf>^ 490g tmSLfrZlBTLXmS 
U Immx I mm <D{g§ £*Tf£;^-J -VICT 

*saso lg <p\z\tmmm 2 -c»&*ifc**w 

(D^ftf* 20mg tft^ZtlXl^&o 



[0046] 

From result which is shown in Table 1 , polysaccharide of this 
invention marked increase blood functional improving action 
possessing you understand. 

(Working Example 4) 

polysaccharide 30g of this invention which is acquired with 
Working Example 2 was mixed with microcrystalline 
cellulose 1 55g and magnesium stearate 5g, this mixture 
pill-making was done with single shot type pill making 
machine and tablets of diameter 7mm , weight 190mg was 
produced. 

polysaccharide 30mg of this invention which is acquired with 
Working Example 2 is containedin this tablets lpill . 

Adjusting to disease , one time 2~3pill 1 day thrice 
administration it does this tablets . 

[0047] 

(Working Example 5) 

It mixed polysaccharide lOg of this invention which is 
acquired with Working Example 2 with cornstarch 490g and 
kneading combination it did including water, the granulating 
doing with screen which possesses network of 1 mm X 1 mm , 
itdried and made granule . 

polysaccharide 20mg of this invention which is acquired with 
Working Example 2 is containedin this granule lg. 



^g&^JfiSEtfcl-fcfr-tfT 1 0 3~5g Si S3 Adjusting to disease , one time 3~5g 1 day thrice 
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nana 2 v&i>Ktz*§&BM(D t, m# 2o g £ %* 

70g SyXfT'Ji'Svny^A lOg <b1£ 
U 500mg 1* ■0®*^-t;Hc^«Lfro 



ftfc*SSIUI<D£SH* lOOmg *<£S£:h/Cl> 

£ 1 B 2-3 SBfifflt $>o 

[0049] 

(Jtttfl 7) 

Xttfl 2 •C^e>*v7i*ieWO^att: lOg 
80ml l-jg8?U tl/>vI'>t>X 2ml Si;* 
vP^^ftlxT^l: 1000ml OisayJmtL 

*2/D-y^a 1ml 4>|C|*£]E0| 2 T'^bJlfc* 

*->D>>^li^ttlwfet5-frr 1 E 5~10ml £ 1 
B 3 Bffiffltd. 

[0050] 

(HfiSffl 8) 

HffieU 2 -CftgrflfetSHO^W* 5g 

*sntu iomi r-3/wr;n=»au-caitffl 

*a»« 1ml +1=1*, jltfefl 2 T?#&*lfe*» 
W©MH* 5mg *WMT*;h.TH*. 

*a»fflttfi«l=fc*3l*T 1 0 2~4ml £ 1 B 3 
[0051] 
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administration it does this granule . 
[0048] 

(Working Example 6) 

It mixed polysaccharide 20g of this invention which is 
acquired with Working Example 2 with lactose 70g and 
magnesium stearate lOg, was filled in hard capsule 500 mg 
each. 

polysaccharide lOOmg of this invention which is acquired 
with Working Example 2 is containedin this capsules 
1 capsule . 

Adjusting to disease , one time 1 capsule 1 day 2~thrice 
administration it does this capsule pill . 

[0049] 

(Working Example 7) 

It melted polysaccharide lOg of this invention which is 
acquired with Working Example 2 inwater 80 ml , it made 
syrup of total amount 1000ml including orange essence 2ml 
and single syrup . 

polysaccharide lOmg of this invention which is acquired with 
Working Example 2 is containedin this syrup 1ml . 

Adjusting to disease , one time 5-1 0ml 1 day thrice 
administration it does this syrup . 

[0050] 

(Working Example 8) 

Following polysaccharide 5g of this invention which is 
acquired with Working Example 2 to conventional method of 
injectable production, it melted in injectable distilled water 
1 liter , to isotonic itconverted by adding sodium chloride , 
aliquot did in vial and 10 ml each made injectable . 

polysaccharide 5mg of this invention which is acquired with 
Working Example 2 is containedin this injectable 1ml . 

Adjusting to disease , one time 2~4ml 1 day thrice vein 
injection or intramuscular injection it does this injectable . 

[0051] 

[Effects of the Invention] 

According to this invention , it possesses action which 
improves hematopoiesis performance, it can offer useful 
novel polysaccharide as radiation protection agent . 



Page 22 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



